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(54) OFDM COMMUNICATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate distortion in 
a received signal due to fluctuation in multi-path fading 
in a propagation path by using a very small amount of 
pilot symbol and to reduce a propagation path estimate 
error due to noise. 

SOLUTION: An FFT unit 102 applies Fourier transform 
to a received OFDM signai in this OFDM communication 
unit, a selector 104 selects a pilot symbol and a 
frequency response estimate value of the propagation 
path is calculated by using the pilot symbol and a 
reference pilot symbol. A waveform shaping filter 1 06 
applies waveform shaping to the estimate value to 
suppress a noise component included in the estimate 
value. A propagation path inverse filter generator 1 09 
obtains a complex coefficient from the output of the 
waveform shaping filter to compensate a phase rotation 
and an amplitude fluctuation in each sub carrier to store 
it to a register. A complex multiplier 108 applies complex 
multiplication to the complex coefficient and a received 
OFDM signal so as to compensate multi-path fading fluctuation distortion of the received 
OFDM signal through the propagation path and to demodulate the OFDM signal. 



s 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

BEST AVAILABLE COPY 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAbWayOYDA41 2286821 P ... 2004/09/24 



Searching PAJ 



2/2 ^— V 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAbWayOYDA412286821P... 2004/09/24 



as) B*H#f&t (jp> (12) £t 4# |f 3^ $S (a) iumvHm'jkmm^ 

#582000 -286821 
(P2000- 286821A) 



(43) B ¥««12#10m3 B (2000. 10. 13) 



v.oi/lnt.01. 




F I 


f-?3-r(##) 


H 0 4 J 11/00 




HO 4 J 11/00 Z 


H0 3H 17/02 


6 13 


H0 3H 17/02 6 1 3C 


H0 4B 1/10 




HO 4B 


1/10 L 








*8f3R B!jftJS©8c28 OL (*25S) 


(21)£BH#^ 


4$H2000-20621(P2000-20621) 


(71) USA 


000005821 










(22)aiSB 


¥f£l2<fp 1 £28B (2000. 1. 28) 




ARj&RStmA^^*1006S» 






(72)&9i# 


<%*f AHS 




1-22432 




^)mmmmmmmx.wTB 3# 1 


(32)«JfcB 


¥Jt£ll¥ 1 J329B (1999. 1. 29) 






(33)«5fe«tt?ia 


B* (JP) 


(74)«SA 


100105050 











(54) ixwozm oFDMamsua 



(57) 

[II] iUm/Wa-yl->^^ffl^ 

m^m] £<lOFDNHI^£FFT£&38l 0 2 

ssiost-sisijti,. sfioFDM<t^(Dett6ss 

ic fc It & 7 x - v > ?XM£* tfttitil $ *i£ 





^20 00-286821 



y matt** 7 -r/u* ifc^g^ 

#(DftIiMi£;fcS±£fffc ?MftiKiftff£?fRfc . £ft 
i: S^Stfr^o F DMiHI2£S„ 
[ifi*JS2] 7 4ju$tt9¥»li. Sjfcas&SfitSfil 

<t-r-5ii*Jl 1 1B®(0O F DMiHtggo 

C <!: &&9ik f 3iS*« 1 E«<0 O F D MilffigK. 
[IS*3S4] 7 -r;i,* animal*. «»©SiJSSiMjRl^ 

8B«(DOFDMiHi£B. 

Sfll£ 7 -f ;u$ffig£*ifce«K(0JS«aj£§*t:£fil0> 

FDMlfgl, 

L. JTdiLfc»*?***iU©«i«J&<BHe 
©18fil«fc y*#l*jM**lM**ft«flMJfl«ttH8i: Lt 

mmuhs] £n«*aji*iii?jiti*. 7-fju*4M 
ftiroes&teosjKaJE^lt^fit t> ft* * * JUG)« 
*tt**HiU »tiSLfcft*^v*;u«)S*fitA<Br2 

m»-r* = i:si»«fr*i»*fli6iE«fl!>oFDMaffli 



flJCDeSft8&<DJS;ftai&ftJ££fiafr & ft* V * fl,0>H 

v*JUO>milft*h B««»-t-#i**t«)«««*<Bf36«> 
■ffi*y*#l**'h*l*fr*a««*&«1MBi: LTtti 

* f a c t £*#a t f sis** e tea© ofd Mmm^ 

So 

l=l»**^-V*;ui:©«*«*«aL, WaJLfcBS^ 
*Z?-y--V ; 4wU<k (D^^JttA^fifrS^CDlHIfil «fc y ^#l*A*'J x $ 
t^*56««#ailfll«t L T til at" -Set "f 

£it #JS6fe«a>o f DMitst. 
mmmizi jna-r«»»*^**iui:©«ii* 

SSL fcftJ«#©*ffiSJ(><Br£©Hte J:y**Wil 
l^S«t«#flS1IMB4: LXliiXTZ^kZftmtT 
£>If#]S i OfHSOO F D MiSiE^So 

mmTM 1 3 ] gisti-^asisraj^isi*. ? * «a 
3S®e*»<GS»»jfc*H«a*&«*?***jua 

l^>jN£l^£g<f<S#p c pHt?f*8.>: LTifcrtt & C <t £ 
tt« i: -T -Sit *m 6 IES(D OFD MMttl. 

[11**14] a<iii#B D pR*ai¥ifti*. 7^>ju«« 
«wfl>e»tta)«a»j6»*ft«^&ft*^v*in» 

^at-T-Sii** 6|E®C0O F DMiifl^Sc 

»tiJ LfcftfiR»rofi«SE<b*A<Br^©HfflJ: y 
^ai:-r-5.ii**1 3IB«©0 F DMiHISS. 

*w«>e**<DjBaa»6*****»&ft*^^^*;uflB 

(DO F DMil^l^So 

i 7 ] g<ng^p e pawai¥ifti*, isawsBfii 

•i>ii**7A^e,if**1 6©tN-r+LAMcfEa<7)o F DM 




(3) 



Kitvoromi::* y mitto\z&.m-rz> z t *&mt-? 
%m mm 7 & e>ig#is 1 6 coo-r:h.*M::!eea>o fdm 
MSI. 

9] £<ifl#,&ffSai^f£l*. HUES. =& 

£t#&£-t&il3}US7frt>li3fc]Sl 6OTLNf*tAMCfBe 
0>O F DMSifgM, 

2 0(Dl^-f;h.jbM::feK<7>O FDMaiSt. 

«¥IS^S<i-r -5 C t ^f£>iS#JS 6 * blB*« 

f- -v * JU»R tf* ti-ehfl) -v * /H=»f * £ 

w£:£ftSt£:^-&lSf#]S2 2C«0OFDMlIil. 
[H3KH24] 7^^«HWIi, 

-e*Mt**u s^»ro<a^gfHi#p n pg««(;<fcy. 

1, 2»(D1> 4#<01, — , 2ff)ni»(ni (nliiE 
*IS*«2 3fEK(DO F DMllStl, 

[»*«2 5] »*ai^6ii*9i2 4©^r*uw= 
k«<do f d ManttBeJurr* c t sit* t-rss 

tsKroo f d Mmmgimzmffit « z t s ttst £ f «a 

[R«i2 7] /HD^hv^m, OFDM 

oa*ik£Sit£iii£*tii-r«it£**tiixafc. m& 
ra»*»»3BSffa 5 c tiz*. v*iattit*£Nta-r 




*#gfl2 000-286821 



swat* 40 FDMa«*as. 
«*a*€> it- * *)i><D&mm^8>sz sasr as 

«fl»»*JWiX«i. *rlBaA«4aafttilX&l=-C 

«©i»r*i^-**a«?-r*ai«xat. aiaattxa 

&Haa**£ tfr* 5 Maa*ff ±X8& , £ justf 

SCirS^Sltt 2 7fE«<DOFDMiH17J 
[MI0IMWM 

[0001] 

[aaaars&aaR] *n*m. ofdmiiki 

[0 0 0 2] 

^;i/fue>3>»i^ a±*a*aai::£i*T\ 

OFDM (Orthogonal Frequency Division Multiplexi 
ng) fea!73je*<jie$*i.T^-S <> 
[0 0 0 3] OFDM^Stl*. SlMCjES-f 

[0 0 0 4] BIT, «t3)Efl)0 FDMii^gSlCOl,>TEI 
3 OA^t)E13 ZZm^Xym-?*)* gl3 0li, «£3)E©0 

f DMimiosfxiwias*t muzfo 

[0 0 0 5] ^*<DOFDMiHi^S<0i!)f^r*l*, git 
fl»l*, A/D$M1 00 1i:J:oTf^^;Hlt 

i=*»**t. sa«»7-yx*» (fft) ass 10 
o 2iz«feorgt«fe7-'jxS»*tt*„ 

[0 0 0 6] &V-7~T J r*)\'T-mmm%. : £ 
fT<P3fctoJc. 0 3 2 iz^-T J: 5 l-<I^05felSlC/ W □ 

5<HS-^I*. FFTlHlSSl 0 0 20>ai7J(05*)/^'r 
h^VTH^gP^A'-feU^^ 1 0 0 3T*«tii£:txSo -<7> 

/Wp>> h-»7H;ugp»i*. ta**«»i oo4i:fei> 

[0007] MiftikJCSNiCttii. 0 3 i a>esfig&i£7 
•< jus xfiEss 1005 i-fct>r , is^*te±)SSS i 1 o 

l&tfttSRftffSl 1 0 2lz»HSLTA7J$tL. 1S3l£# 
1 1 O 1 r-SjR»K5SltSfilC (n) <0*!S« 
m&C* (n) A<*«**V*o S^*S*/SS1 1 0 1 




&ffl2 000-286821 



i*, aststsisi 1102 r**w 1103 i-a-d* lt 

A*$tV. fitiSSl 10 2tttC (n) t!R«*+L 
TlC (n) | 2*<ai^$tl*o 
[0 0 0 8] 1 1 0 2tU* I C (n) \2t 

&m#:iSL±f$.m 1 1 0 1 ta* c* ( n ) i*> is^kj^si 

110 3 ICA* * *U dfgSC* ( n ) /| C ( n ) 

1 Ztfttniztiz. essKj£^-f;u^±fiEssi 00 5 as 

2lC* (n)/|C (n) I 2|i, UiJX^ 1 006f> 
[0 0 0 9] C<0«fcai-> tt3fc0>O F DMiHIgSI*. 

frf>il&£ttma>i£?-f ;u*&3»c* (n)/|c 
(n) |2^sai-r-5o 
[0010] 

[fUEA^SfeLJ^ t-r^PH] ±IES£3|ECDOFDMjl 

S<i$+Lfc/Wp-> hv>7K;uci* % 12 (c) 1= 

^fctolc. fcaSS&l-ifc If (El 2 (a) ) tz 

ZmoU^. 0 2 (b) ) i#S*tTl^-i>fc#>. JffciS 

l r $iE«ticaia-r § = t *<r* * & < u 

[0 0 1 1] C©|BHB*»*r4f=*>l::. fcS88&<75#;a 

^utuu mri\-mte®.<»2.x.7LX'7<( )v5>)>7%?t 
fc 5 cilery. 4t«f£#£*aftfts-eM&-*-£tt« 

A<fc£ («*.I*1#IIII 3 P1 0-7 5 2 2 6#fc«) „ LA' 1 
[0 0 12] *f6ffll*A^^-5^l=IE^T«:**ifct©-e 

fey. £l«s&f«tt©»Li*jf*a>«£-*\ -y-:7>v*;i, 
SApmtf/W o -y h *s^tfn,tfi&U L^^lcfc^-c, 

[0 0 1 3] 

{HI*, /UP^hv^m. OFDM^T'SMS 

8SfSa>IK*a/WP-v h'»7t«^4:^&e»ttO!)JBa«HB 



*3tfl»i=» ur a»*»aa*ff3S: => z t \z* y mate. 

[0 0 14] C©«rtl=J:*il<. itS^ftfcJSift&lfcS 
= H6*i.fc/<-rnv 

So 

[0 0 15] Sfc, *3SBJ<DOFDMiHIIgBli. ±ffi 
[0 0 16] **IB<DOFDMffl«3Sai*, ±se 

OFDMii<iSlsicfcL>T, 7-r;u^ffli31^A<, ffliK 

[0 0 17] = 4L&0flMtl=j:tLtf. M«1Miaft43 

*©HS«M&is*»ai-r § c <k A<T-# ft. 

[0 0 1 8] SfcJSBJKDOFDMjUlgSli, ±8B 

[00 1 9] **B^(0OFDMa<l^Sl*, ±fB 

OFDMjUijgBKfcHT, ;u^MS^Kli, tero 

[0020] ztit><omf&iz&tni. ®&mm&%L\z 

?<DT'. cfcyS®S<iE5l^<EjgSS<0SjSiS){SES$^tiJ 
[002 1] *#&BJ3<0OFDMiHijggl*, ±|S 

OFDMii<i^alcfcL^-c, ^ -f ;u^< ffiSflUroettSS&cD 

[0 0 2 2] ZOm&UZ&tltf, fitSfHSOTBiL^KSS 




(5) 



[0 0 2 3] *»BJ(DOFDMjfi<l^gli. ±fB 

[0 0 2 4] ca>*||*l=J:;h.tf. tt3&R£<DS5lMa&» 
[0 0 2 5] *S§BJ<0OFDMa<l^SI*. -tie 

OFDMM«i:6l»t. g<I<I^p a »g|?iii^fS:l*. 
ffiA<Br£<Z>Hffi J: y * £ t $ t $ Sffl|#A 

KIR* ^ l -eta a 

[0 0 2 6] CO#f£l-«fc;h.l£, ±IEO F DMJIflga 

[0 0 2 7] *f6fH<DOFDMffl«Sai*, ±E 

OFDMM*IC*5l»T. aft«#aK*U]¥»a. 

[0 0 2 8] CCDfllJtl-cfctll*, ±fBOFDMjIfIjga 

$ |S]± $ tt * C t A<°Ifi6 1 <f « . 
[0 0 2 9] *3£B.B05OFDMiHIgai*. ±8B 

OFDMiHi&gl-fcl^T. a«A*AK*til¥»l*. 
7 -f ;u* aafflroattBanaftfta-ttSftfr ? 

^l^'hiHA^SAA^ASWffli: L TUB 2) 

[0 0 3 0] z<73fli)Slc«i:*ili. 
©S««#A«1Wi***LT*jeflS©*l*H«ftJ6 

AttflBfkf&SSatil-r & C £ #T* * 
[0 03 1] *f|B^(DOF DMiHI^Sl*> ±6B 

OFDMiid^SlCfctxT. g<Ifi#p D p«f*tiJ¥fS:l*, 

SI*. 




2 O 00-286821 



[0 0 3 2] C<D«(iElCd:*lli, _tfBO F DMiHg^S 
[0 0 3 3] *fc. **BJ<DOFDMjHig8l*. ±15 

oFDMing^fii-fct^'c. »aj-r-5»«-y-^-v*;u 
fcroanai*, H«a#. axa.#***i*sh.«ai-*-* 
trotu aajLfcftfiE»ros«SA<Brsa)rafflj:y*: 

[0 0 3 4] ZOmmz^tlit. -hfiBOFDMiid^S 

o>ttomztaz.Ts na*#. tt3t*»aiti=«B*7-f 
JU**MW*C *&l=»a*(6** 

[0 0 3 5] *£SS(DOFDMiHi3£ai*, ±IB 

oFDMiift^ai^fctxT, 56fi«*flaaaj¥-ai*. 
? -r ;u* AantaeaBaM aaaaitaa^ & 
=f- * * jKoaa-y- 7* -v *)i>m<nmisB.itm %mia l , 

*y*#i.vM**i*fr*«a«aARit*4: LrtB^-r 

[0 0 3 6] Z(7)«lfiElZ«fctLl*, BISt5^^-V*JU 

©ai»b$$#SLT. a«o4:naa(&a4tatt$6 
*?*-**ju»i=»R-c**fc«t>. j: y xa«aaa(& 

[0 0 3 7] $tz. ^fEBJOOFDMJUf^ai*, ±12 

a*y**iv&wh*i***»«R#AaflMi£ L-ctt* 

[0 0 3 8] Z<Dm/Sl^<fc+tli s ±IEOF DMiift^a 

©*b*i=»i*-c, /x-Kaaarma-rscfc *<-<?**. 

[0 0 3 9] XflBJOJOF DMiUl^aiis ±SE 

oFDMimtii=6i»t. »tar4»»*^^*iu 
y x#L^/hSL^^g<ifi^p D pStf«<!: Lrai^-r 

[0 0 4 0] C©«ffil=«fc*Ll*, ±IEOFD Mil<i!£a 

s««*fi±*ii-*ci:Anaatft*. 

[004 1] **w©o F DMffla^ai*. ±ffi 

oFDMiifi^ai-fct^r. ^mm^amwta^&nt. 

[0 0 4 2] C<oaai=J:*ll<. *D5ittJt#(7)gg$X 




(6) 



[0 0 4 3] ^SSBSWOFDMiHI&ei*, ±15 

&$L<r)fflmmiz\~ * y s<nt #p D 0 ft«#£frtii?-i>ai* 

[0 0 4 4] *f§B.S<DOFDM&iIgSli, -bSE 

OFDMigflgglCfc^T. g<I{I#p D pltj?ai^lSI*. 

[0 0 4 5] *^BJ<DOFDMiifl^Sli, JlIE 

OFDMJiliSSICfc^T. S<HI#p n pftfltiJ¥fSI±. 

^a£, #-9-?*-v*;KDaa, a*gfc"S>iM**i!>§g<b 

[0 0 4 6] Ctif><D«fiElcj;tLli, G«SS&lEg«t^fil 
*^^t.4xSS1Hi^p e pK1t^l-=ky. 

i=aafte»»iE»«£a*aa-e *<oea 

[0 0 4 7] *fc. **IPl<0OFDMafSSfil*, ±SE 
OFDMl««l:fel»T. S«fi#p D pH^tU^lftl*. 

[0 0 4 8] CO)^fi!clZJ;nii, RTWBfffl:* vw 

Biti«^*v hRy**&w&:h.*«aaaa««a 
i=j=y, #-y-?***ju=a«fte*»«;»«iEasa 

[0 0 4 9] £fc, *$SBJ§0>O FDMMS1I4, ±8E 

OFOMM8tl:Si^T, S«a#SItJStti^«l*. 
■tt$, ***»»l«iU»©»««#fliltnMB©¥J4Htl= 

[00 50] C©a«l=J:4xtf. a*<Dge«#SS11l 
«t«fflLT. »tt©»ia*fi«*»tii-r*a>T?, ■» 
* * JUftl= * y IE«ttStt«#fpK1ff * * C t 
A<T-#-S„ =4il=J: U. -0-?***JU*K:J:iJ«Cffa 

[005 1] £fc, *HBJ(DOFDMffifi^Sli. -hIE 

o f DMimjgsizfci^T. »aj$*if=*-9-^-v^;u 
1**7 -r jus ©asxi*? -< aa*aa*aa-r 4 

[0 0 5 2] CO>*Jftl=J:*ltt. gaa^p D pSttiM8£g 
[0 0 5 3] *fc. *S&BJJ<0OFDMjHlggl*, ±IE 




t*lfl2 000-286821 



^■^*;KDg«a#B D pHfli«ii=s-t5^T, 

«*«a**a-rft-9-?***ju» ■ a*aaaa?a 
£na-f 

[oo5 4] zammz^ins. aaaaaaaas* 
iaMiat7< ;u^$a«?-r-5fc». ei«8&#;aA<$<bL. 
fc»*i=asivc*e*a*«*a**<a-3 = ta<-o# 

•So 

[0 0 5 5] *S&BJ§0>OFDMiHI3£SI*. ±IE 

OFDMlIgtlCfc^r. ^-OUS&g^fSIS, mm 

Sffl$fcfv7 h uvx? -caasfi. a«-fl»ka>tt« 
aaaaaaaai::.* y. i . 2»©i, 4»»i, 

2©ni»©1 (nlijEOgS) t atSMICift^-f 

[0056] za>mmz^tnt. *»»icftt3yi=*>^ 

»a35c»a*fT3Ci:*<-C**. 
[0 0 5 7] *f6W<0»ifeSSBI*, if#JS 1 *6>a* 
Jg 2 4 ©U-f ttAMzfEKCDO F D Mfflfg^g^SfiS-r -5 

[oo5 8] *s§mja>affi4s*g«i*. »*ai*&a 

2 4 ©^-r*i*>i=BE«© O F D Maa&B£ JUTf 

is*«LT. ^oaaaaauittJ&L raaaasfr 

[0 0 6 0] *HW©0 FDMiUfTaiil*. /^P7h 

->>tH;l-$#^, OFDM^ft-cMMSIitifeM^ 

•v hSr:/*ju&*&a**roa***«aaB**iii-r 
tacaauixa*. iiiiE«sfii^ttixsicT©a$4x 

^ ;u$ aaxai=-ca»aaffla%4ifeattKa>aa 

R«»aeai=»-3l*TTOEaa0>*-«»aaw**ff 
[006 1] CO^aicfcilitf, a££*ifcJl«»f&g 

a n &aaaaai=a-r *«a* 5fefrft t»* 5 i=uoj£tt$t 
*a#*nwE-r*c£!&«-c#*fcft. ae>*tf=/<-f p-y 
h-»^u-e^o, ADasttasu^^KD^tftttffi-e*. 
ott. &KB'jiBaaaaa-e*«0>a*£axu 
*yjEafte»aa>aaa«;»*»m-r*ci:A<-c# 

[0 0 6 2] *fc. **H<DOFDMaB«&l*. -tSE 

oFDMjm;5;ii-fci^-c, p-r ^*«iafij©eas&© 
nxaBsaaa* & * *;u© aaaaaa* 
awriwiaaaaaiiixai, flMEaaaaaKK 
aixai-T«ai * f-fw&mmn&nffi 




(7) 



[oo6 3] zoumz&tuz. jtKwsaffitjiixft 

[0 0 6 4] 

\z & ffl&TtZ>zklz£-oX. f£i«8&Ht3£tt 

[0 0 6 5] JUT. *f§BJl<D!iffia>ff2iBlZO^T. js&tt 

[0066] (.mmwmi) xnmo>i&m\zgkz,oF 
•&s<iti^<a<at§ElES;fttf!6"g£»>M * naif a t <r> 

[0 0 6 7] KTF. *H*603»!ffilC«^,OFDMii<l^ 
[0 0 6 8] ^(DEIZfcl^T. A/ D ^jftgg 1 O 1 I*. 

SAMM}*?* S»iHi«l=KIK-r«. »*:7-'Jx* 

& (FFT) «10 2l*. T-f 

fc«««#f*. IQffittttlsIKi 0 3l=A***i*. 
[0 0 6 9] (38j&£[HlSg1 o 3<o-tru-7$ 1 0 41*. 
FFTffllS^a)g<Hl#^v>^;USI-/WO t > h V> 
Jl«ll/****«»i OS'vfctiau HMB-»t|0u*«* 
XftSi 0 8^tiJ*-rSo «**JfSi 0 51*. •telx? 
$ 1 o AO)iiitia>/Uav h'»tfn,b, mmtttitz/t 

[0070] sKftjgaa (7*11*9 »i 

0 61*. ffljRISfefCgit^fitlC^LT. B$HHtt±-e9il« 
£#r3f=B$Rf)7-rM,-5i£)m''-t7-f';u$ ') ^VtomZfr 

7-<;u*ifefi£5Si 0 91*. &*K£«£«ift-*-«tti± 

fHO^MSC* (n) / I C (n) I 2$ 
[007 1] WTs* 1 0 7 1*. 2fcO>/W h->>^? 
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0 8 1*. tU^$104(0 
tB71CDl»fB{i#i. UvX^I=SjL€>*lTt>*eas»«) 

[0 0 7 2] ^T*. ±IBS)«^«-rSOFDMJHiS 

1 Oll;J:^tf^v^iHtl:t»$ti. FFT UK 
1 0 2IC<fcoTF FTffllS2?tl. l?lSB«6jR[lte 1 0 3IC 
A*$ti-5o II]»H$;S[e]8& 1 0 3lc*5^TI*. -tzU^$ 
1 0 4lCj:y/WD7h v i/TKjuAMSSSfiifrss 1 0 5 [Z 

[0 0 7 3] SfgJitSSf 1 0 5lCttl*$*tfc/WP-V h 
-> >tH;H*. a«ffi¥flia>iSAS^ S>iHI £ *, <B <k 
^Cv>7t-:;ui:<DH-e^^»$tT^5C<!:l~J;y. £ 

«t^Mi*. y-ovz'j^wim&i oeizx^tstih. 

S;l$ISl$S«IS<il±. 7 -f )l>* '} >^3gffl5 1 O 6 ICfc 

[o o 7 4] ?.<;u9 'j >y«iaa5 1 o ea>ihtsx& 

*D;***?l«*<«nE*itfc)a;ft»)$S«IS<il*. fctt& 

*107 leg * &*lfc««l*, &3*t!H£* 1 0 8 |=JSl» 
ritHB*»7B;ut**J»»Sti. C*il=J:yflNI*»7K 

(Mft&ift) ©«#©W±J&<fTt>*l*. 

[0 0 7 5] ±K<tJ*<0?*>. 7-f M >-7*4l!i 

agpi oeicfcit^. B»iW7-f^*i=o^rBtwr-6. 

Klza^fc*:?!-. 7<JU^'J^-9"«iSS|5l 0 6<0(6fiJ 

I*. *D5it±$t#lflc«J: yMSa>^cri^fittB<onift 

[0076] JilT. E2^fflt>T. B#fflZ? -f IC «fc^> 

n*»«»iiPE*a*»wr*. 02 (a) . (b) xo: 

(c) lc^-r«t5le. ft<g/^-f D-v h«»»HiU3^&»6 

mi*. ms<Diia^Q7T>r;ui:»DjStt$t# cty^it 

I17"d 77^ JMt£«l=lilt*l= ck ■6KSA<#* *t. 




(8) 



[0 0 7 71 /Wa? hv>t^Uf bHI)I2^p 

^T-fJU (02 (c) ) HfSCDilS^P ^T-T 

;u (12 (a) ) ic&B-T**:. OFDMS^tli, Ml 

±. SUKW (1 OFDM<rjHr»*KM,) a>¥#J2lT£ 

fettTC 4. 
[007 8] Lfc^ot, B2 (d) <D<k5«»tt*l* 

4. fSRfl^^U* (WS0)B»m«:lt9iir«) £®ffl^f 

12 (f) i=^-r«*:3ic**asttmja»a)«a»it:« 

HtJtffl ($t^fifc#<D^) *Hffi-C#4fc*K nXHKS 
Jt£«K£ft±*1*4C,fc*<-C#4c> 

< 0 C<D«*ilE^mic*r5L^-CH2 (d) 4 

[007 9] ±.150) £ "5 ££t#tt£f#o:7 <b LT\ 

H3<DJ: 5f-— S£tol-ffll x b*tTl x 4 F I R (Finite I 
mpulse Response : fiUB-O/^UXJCS) f 

£14. #]*.l4JD3lC7F-f &5\z % xs^^-a o t i &tf 

&BT?-4*Stt£. »iB««ic«s»K.fc*a>-efty. ft 

fc\ c*u*. Sliflgi 0 5£ytt&ftfcJH3MkjC« 

fftt^ctizcfcyijs-esso 
[ooso] z<d*3i=* *nm&]&mi~& tuts mm 

**>tti** 5 iciraatt*t**? -r \z& y MJfff 4fc 

t*CtA<t*, ft-^^«v*;ua)HMS^$<*:yjE« 

[008 1 ] fcfc\ ±*Lfc«k9l-. HJMftXIHftl o 
3 <D7 «f )\,$ 'J >^*Q3135 1 0 6 \Zl£ % m 3 Ic^f cfc 5 

^"?"<fc5l-. I I R (Infinite Impulse Response : M 
f.40 1 1 &tKafeMa>ilM*T-4 0 1 2 T-mtfLZtlTti 

y. c*iic*y«iiMM«tt*wnii»iti=*»Lri^. 

[0082] LfctfoT. ZCB^^U* t,. &4»i§&£ 

aaa?-** *tLian©»«*a»r-r«i»tt*KMiii«igii= 
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■#»*.fction?fcy. &4f$F B i*£ii;a$i*. 
noBtr B i«^ig^r-r4o i>-rtio^-f ;u*£ffli>4*§£ 

i;BB4iz*-r7-r ;u*a)«fiEi4— «t?&y . fir^^t 
i R?^u*T?fcftii±K»ill£SS»"r4c 

4. 

[ o o 8 3 ] mmowm 2 ) ?M«fea>j&ffii::«4 o f 
7-f^»/<>*taH-r*cfcicj:y. *t*a»*Wff 

U S*»JJSSfitS«S*|p]±*ii-4t(DT*fc4o 
[0 0 8 4] J^T. **Jt^Bl:«SOFDMHI« 

MizotNTt^B^-r^o a si*. **wa>njfia)^ffi 2 ic 

%Z>0 F DMMSKD^-fJI/J 'J 0 6 CD 

[00 8 5] g]6l*v;U^U— h7^JU^/\*>^Sffi^ 

^U— h?>r ^*/<>£l*. 2ft&]7<0\s$ (HPF: 
WM7 -r ju* Stf L P F : -f ) £JB 

[0086] h^-f )\,$/<>5\Z&Z>7 4 )[, 

♦ 1*, £*i*a>H»ft«a**LTfcy. je*»i*»«t 

fey. **»A<«d^-f ii/* («Wr7-riWI=J:y»«l 
Stife-fr^zO Kfl»SW*MM-4) -cfcy. :tib2 

[0 0 8 7] LP F 6 0 1 14. A*«#Wa>5%«JB» 

«*#a>«sR«k*»a>^saa-r*7-r;b*-efty, as 

*I*L P F 6 0 1 (DM*fii»a)^i:ftftc fv>-^ 
60 2I4. A*fl»MI-»LTl o«#lz|H]3l<»ft* 
frfcdo Lfc3i<ot, UAMHaflHMftliAftlH- 
0>A«Alkti>¥tt&tt«. HP F6 0 3(4. 

*-c*y. uj*i4HPF60 3a>iiia«rt»a)^i:«j: 

4o 

[0 0 8 8] 0OT«£|6 0 4lt 0 #OfMI 
M**±*-fr4o -<>*7HU—* 60 514. A*«#OT 

oraico^ 1 orottA-rtJiftefftt?. l^^o 

tiJ^fi^(Dii^^ai4. A^lft^(Dji^^lSCD2fe 
fcttft. LPF6 06I4. A*(i#W0)3tiiSIBa«* 

14. L P F 6 0 6CDili@iSfi£^(7)^<!:^4A<. LPF6 
0 1 &f*MkA<llttft. HPF6 0 7I4. A^ti^^lJO 

Tfey. as*i*HP f 6 o 70)aa«ia#a)^i:ft4 

HPF6 0 3il*««A<»«:4. 

[0 0 8 9] ±B«***-r47-fib>l=*4a 




(9) 



mxtkzmmmmit. lpf6oih?-S(dhpf 

fy>^ 6 0 2 r«*jS*< 1 AMx«#jS 

y* a«a)»ff7-f;i.*^t»aF*i* 0 

fc\ fv>-*6 0 2©AB»T?lt «#jS»I*¥#I:: 
. fi»- £ 6 0 2G)1fflai^L P F 6 O 1 (CfcL> 

tti*. *fc, a*j<I^o>5*>hp F«©*a>i*. flHm 

3Wr»-^ 6 O 2l*fflKL£l* 0 
[O0 9 0] -rv>— * 6 O 2rlH3lfrtlfc1l'*(*« H 
L P F 6 O 1 <h H P F 6 O 3 CO ^ft^tllcA*! $ *U 

l p f 6 o i -ei*. men*« 

ft£o IB5l**tfc«*tt* W««ttlc-r^Ti&»a:«» 

[009 1] — * % H P F 6 O 3lCA***tfc«*l*. 

— * 6 02lZ«fcy 1 0«#lC«*jftA<M5l^*l. ccr* 

&7 4 )V9 /<>7(D 5 bHPFo O 3 m^iZOV-TIS . 
3&m<D7<< )ls$'<>?\Ztel^T. L P F 6 O 1 §J(0^ 

a>ffl«A<fc**u hp FflKDaattfrsbttttc^. c*i 

I*. HPF«fiK»SS«|jaftlc«fflLttl^fcto-e**o 
[0092] »«7-fib*-e»«i**tfc«*a)a%. w 

flll*fcl*flMBl-Ol,*TI*, ftfr y |Z O 6 O 4*<ffll* 
6 O 2U*ja#l*. -f * 6 O 5lcAA2?*U 

MHMa>IBicojM*A*ft*. o#*A**ifc«* 

14. LPF6 06ICcty. Ma«»tfRSS*l, HP 
F«a)0«#t«#ji5«lCj!lDj|**L % 2J$g<7)HPF6 
O 7*&31ffl<Z)A*)fiI£ LTtb2l£*l£o 
[0093] tt£?-OU* 2«g-eii* m/-0**°L/ 
6 O 5lCfcL^T#«-9-jfta)IBl-0 3&<tf A£*U HP 
F607t\ ft«»ja#A<l«**tt. LPF6 0 6t±i^ 
fc, «#ja»-HP«**t. IJ&gCDL P F 6 O 6<|J0M 
* 6 O 6^iA***U tt^-fJU* 3|&g 

[009 4] CO) £3 ft 7 -f Jb*Wtt***" 5"7JU*-L/ 
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t% *yjE*fte*»a>Ba*a**»ffi-r*cfcA<-e 

»AS*lfc/<-f Pv h^>7t5^&»&*i«e«BO)m 

y»BEf *DaMMt*3WSIWK»*]E«l=*lS 

yjE5tlcff&5Ci:A<T?#*p 
[009 5] (*Jfi(D»»3) **lfi(D^I8^«*OF 
DMffifl^Sl*. Si iC^f OFDMfifI3£S<h:(SfSfs] 

«a>«j*t*Lrfey. »nr^n oeicgfm:?- 

"Jitft (DFT : Discrete Fourier Transform) 
■»-r*Cfclcj:y, U HfcftJfcSfil 

j£flift£|H|-t*-t*5*<D-e&*o 

[0 0 9 6] *£ffiO>ff^lCffi&OFDM]l«ft 
MlCOlxTlftejJ-f £ 0 B8I*. *JM4>Jfelt0>»a 3 1= 
ff«OFDMattttBlcfeit«»^B^ASi 0 6 CO«t 

[0097] H9ii«tk^— uxftfts-ffli^fc^-r n>* 
s o i (OiAfl-eftU % 8ltfe^-'jx^9 o 1 -ca* 

[0 0 9 8] H9<DA^«#T*fc^e«K<0H^aiSS 
flESIBtt* I»7-'JI«»9 0 1^fcA»**U ? 

ffili. e«8»0»^*^sa^p^T-<;u«ISffl. 

Ui^fiiil^D^T'f^ (B2 (a) ) £AD;£1£*t 
* (H2 (b) ) £#S$*lfcfi*£«LTl*5 (H2 

(C) ) o 

[0099] 19ODFT901 (Zcfc y »&*lfctt*ai 

K?P7r^Ji'tteitlcoiva*. it5£ffia>5*>$t^j£ 
»a>*-eft*»aB»inia)**«:«*a)«#*o«*9o 

2(Cg#&*. 12 (e) IZtf-T 5 l3$t#j£#£*q]J± 

-r«. aB*mKD*#35p«*to«*icj:y«#»s.& 
*tfc, «*M^p?7^;ult»lli** aMMS^-yx 

(I DFT : Inverse Discrete Fourier Transfor 

m) *9 03icj:y. nvmi&mm&'^tm&zti* aq 

[0 1 oo] Kl±0)<fc5lc. yxfctMJTMIMl 

[0101] ^ll^6<7)^©lZfct^Tl4. S^ffiH 




(10) 



tlx§*<. ;«fes^«iai o 6izmm?—>j*m.& (f 

FT : Fast Fourier Transform) 7^3 'J XA£i§ffl L 
[0 10 2] **B^|*±f53li6(0»® 1 A\t>flii6<DJfc<g 

3 \zmj££*i-?m*mw. Lxmm-r * c ± tf^m-c-fc 
«jti*\ ju* y >7fflHlgBi o 6 <nm&m&^L 

[0 10 3] C0)i§^ »n?l$«aAftl::£ 
^r4glci4a-rs-9-^-v*;uco^Ti4ffl[HlSM&u: 

m X Scot)- ^ Y L^T^Bl^tSffliSSft ? c 

(D-y- * * MzMit? %itft\B\ms.x.zfm<i%3iS>£ 

I*, ;H»¥KI-«*:yitSXI*^aiL'C. C0>fit£&l&¥ 
J9*MI=ffll**. C©J:3I=LT. J§;ft»l£gJi5£i§£ 

[0 1 O 4] #f§BjJ<DO F DMiHt^Bl*. f-fv^l- 
JllSiifii t-Xk {Z fc It •£ jfilsSS^SSil-pS jfe^SEi- 

ffl^tt^ur. zofcw&mmizMfcLTmmmmz'fr 

[0105] (HiS(0»S4) *Hffi<D^I^SOF 

mz\z&m&%.mi o soth-tiT'&zmte&it&mizm 
z a*j t -r -s-y-^^ a- ^-;usog<ni#p D 0 st»ffi^aj 

-r^1i^n D pfl*iJSlHlSS<!:s wCD^i^M^SHlKroai* 
icg^T+>-:??--v*;u£i::*giSt^g:&i 0 5<0m*<D 
JS£»J£S«l3Efi!<!::7-f y >?«iJli 0 6ifl)S* 

[0 10 6] JUTs ^HSgCOJfcffil-Gi&OFDMiHIg 
11 01*. *#§BJ§(DliSS<DflSS<g4 
O F DM&fI&B(D«lfc«Jdl£^-f gfflS^D V ? 
Eir-fc«.. SrfclcflQxfcfl^fipitW^IIlSal 3 1 

0 t-tr $ 1 3 1 1 Km©6fl#liHiS<Dfl£!g 1 fr&H 

WSHS&I 310it^?1311 Ico^rittBj-r 

-So 

[0107] mmmnmi 3osiz&v&taz*itzffl%. 
&fe&mmm\t? < u >?«ni i 3 o e . fi^s 

WS11SS1 3 1 13 11 ^A^^ti-S. 
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a^fi^-t 1311 ^ttui-t-So 

[010810111*, ^p d pS*1J^Ih1Sb 1 3 1 Offlffi 

1 3 1 Oli. 3 o stMiT* &%m%L®im ! g 

[0 10 9] Hi 1 £#B8LfcA<s>, :(Dftt?ft* 

M,o»*gte£^f=fi^p D pe*<j3£[sis& 1 3 1 oic-^t 
s&i 40 1 icfc^T#^^**;u§i-fii|gte/' ( 12 

+ q2) A<g:aj$ti.-5o cct-lt Hiatus** m 
tf) . Ql*it£j£# (*») ££-f„ *tiSd*vfe«fftt 
I4*JSSS1 4 0 2ICfcl'»-C. Hfill 4 0 3 £ 0>fct&A<*T 

fcfrtu A*m-^(D=&-y-^ j p*;uffii|iSfilA<Sflii 40 

3 ^y^l^vhSl^^-ffg-^tf-t 13 11 

[01 1 o ] — -fj^ -tr £ 1 3 1 Hi. El i 2 iz^-T 
«fe5l-«lfi£*tiri,^i>. -feu?* 13 11 lzA*£*t£ 
m^it. y >-9"fivsi 3 o 6ic«fey y 

>y^tifc^^aEEgltSfil«k. «HR*W»1 305(0 
tfc*lT-fc.&jg;fc»l£§H^fit ( k. ft« ;£§§ 1 3 1 

C^a*T-££<S^:?= floras? -feU?£ 1 3 

1 1 1*. ■y-^^^juao^.-f 1 501 x-fins* 

<( tist&mmcomxiftfc&m&mt. m*a,nw&im 
twAJizti. m^s,mpmmm<r>mtz& y 7 -< 

aissfii ^ ss? l x tu * r * . 
[01 1 1 ] z<»mzm-t-\> L/f$i3i it*. 

xijttiz&m^tfmmzxuztizm-g;^ ® 

-r * 5S«j «ca SEiSFESit ^fit ^ * t s . 
[0112] 01 2ic^y. a* 50 iroaitiT* 

^^tusi 309 (sio#rb) -.A**tL, mm 

8SOTi£'&1±teA<3£tti£;ftfcgL ffi^^Sil 3 0 8 Izfc 

^yrsroi5i«a^jtji-r-5« fit, i^K8«i3:Lfcifffi 

[0113] )Sfc\ *HJ&tf>5&*ST-li, fi^p°pS*«J^lsl 

Sg 1 3 1 01-fclt^iaffll 4 0 3li 1 Oft. HSfcS 

f=, glfill 4 0 3£>fiS£, hKy*fe*LM4«l» 
v>7t-:;KD¥^lfitlcS^L^Tar£:WI-^M-r*«k5l=U 
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[oi i4] (mmomms) *mm<ntem\zgk&o f 
«»«£*rL. m^s,mmiz®&i 3 1 ontimizmt l 

^ffitf>fl2!S4<DfI#p a offtt5t[I]8&i 3 1 Olzifc^T/N- 

[0115] kit. xmrnammzmzoF DMmmm 

Bi-oi^-ciftW-f EM 41*. *&m<r>mi&<oteB5 
ic^^oFDMiHiggro^ffiHfijsisiKi 3 1 oro 
mv&mm £7a?mm7a-j?mx°$>z. 
[0116] tt-^asfl^iHiss 1 3101*. jifciaifcg 

*j^^ff'S : 5t,ro-efc-5o <i#sm*ij^1eiss 1 3 1 oic 

A*$=HfcJS&38lJ£gtt£fill±. m^mtUlHlSSl 7 0 i 
-5„ CCT-. I (USB) . QteiSXjStt 

sp) Jit. 

[OI 1 7] gtij^ttfcmrtfill*. *9£»1 7 0 2IC& 
l^T. gBfill 7 03 ttt$LZ*l. A*<l-^(D=&-9-^V 

* ;um a ffi*><BHii 7 o 3<fcy*#o*vh£i^£at- 

{i-^-tf-tzUS'* 13 11 (11 0#fia) ^ffiAesh.*. 
[01 18] ccD<fc?icjg&aj£glf5£<i0>^^-v* 
^Srom^lfiiJfiaMfl^tfffii: LTJHl** Cilery, 
■9-^^ v * JUS JS jfc3&l£§«i5£fii£ jS«T- # * 

*f=. HJSro^g|4iztt'<-c/N- K^ro^*<pi^i: 

fc-So 

[o 1 1 9] ut$, *§Sffls<D»tS-ei*. {l^spst*^® 

gl 31 OlCfclt-SUffil 7 0 31*1 o-et. *t&$>-5 

5*»A^fi»ra«>1 o^«-e#s«fc7icLrt,ai.N 0 * 

fc. H11 7 0 3<DfiS£. KSiyi£fcSlM*}g» 
v>7t?;KD^flllcSo'U^T®JSfl*Ilc^M-r-|)<k L 

[0120] (Hj£(D^^6) xmrnwrnizmzoF 
DMmm&mit. s*wizi*iii oic^-r^fi<tiHi4i(D 
8tj££*ru m^&mw&m&i 3 1 oromfu^fiii: l 

J ft ± £ -B- ■& C t A< RTfil £ ft £ c 

[0121] *lt!SC0Jeffil-«-5>OFDMiim^ 
Slz-O^TiStB^-rSo EH 1 51*. *f§B^(DHSSroJB^ 6 



l-&£OFDMffi<fgeOTfi#p 0 pff¥lJ3£@8&1 3 1 O(0 
[0 12 2] fi#B°pHfi)S[Hlffi 1 3 101*. JS;£$ftFS§ 

^-ti.^HaaLTsaaLfcfii£ffl^rs:<ifi^p D pM*ij^ 

[0 1 2 3] fi-^B D BS*l|S[HlSS 1 3 1 0ICA*$*tf=® 

te&isgJiSfiii*. stsmtuniffii sol 1 so4ic 

*Jl*TW«dMK E3EJ*#£«ijil::. &-*:?^Ar*;uS 
icfiSffi. |I|. I Q I A<WajS*x-lbo CCT*. I I* 

mtti&i* mm > aiins^a- s-a-To sua 

^ttfcWSfil*. *J£Sg1 8 0 2. 1 805IZfclNT. 
HfiSi 80 3titge$*i. A7J{I-s§-a>liillBJ?Jt#. itXlS 
»^ti-etta>ii$sfflA<iSffl 1 8 o 3 J: y *#i*jM**i^ 
*^a-r<i#*<-bu^^ 1311 ^di73*H-So 
[0124] cco.fcdicSjRlSfE^li^fiio-y-^-v^- 

♦Sffl^fflt^sctic^y. -y-^-v^uftic. Sfci^tg 

tfT-^So IISS<D«£!g5l::lt^T/\-Kgi1i<Z>8iJ 

[0 12 5] fcfc. *HHSOTJfc!g-CI*. <I#p°pH*iJ^Ih1 
g&1 3 1 OlCfclt-SIHSl 8 0 31*1 Ott. 

fc. Hft1 8 0 3©M, >^>tv hKy^fc-5tM*ttitt 
[0 1 2 6] d?S£0)ff2M§7) *HJg©^^|C«SOF 

d Minimal*. s*b*iici*eii oic^-rsst^ro 

«J5££*rL. fi^p D p®*"J^lHl!iS 1 3 1 OO&WZmt L 
[0 12 7] JSIT, *IIJS<D}gffilC^SOFDMJHl^ 

gic-ot^Ti»Bj-rSo 01 6i*. *&BM<»&m<otem7 

Ic^^OFDMiHiSSCD^SKNaJSlHlSSl 3 10© 

Kl 3 1 0I±. HiSEI»)CS«l^fiiO=&-9-^-v*^a)ffi 
*SfiI J 3£ tB L- fcfil&u:»m^ -v 4"-;u <!: ©miSM %W 

So 

[0 12 8] fi#aS*iJS[s]SS 1 3 1 OKA*) 
iK*(E*itSffil*. S*Sfitg:ai[HlSSi 9 o i l=fcL^T. 
■^^^^^^SlcffiiligfiSV" (I2+Q2) A<#di*tiSo 

cct*. n*iHiffl)a» (i?sp) . Qi*fi3Efie# cd«) 

SS-To »ai$*tfc«it@fi|l*WSlHlSSl 9 0 9, g&Sf 



f 




(12) 



1 9 O 2&l/3£WS§1 9 O 3^A2j£*l£o 
[0 12 9] 9 0 3t'lt 

xztiZo &xmw-&[£\mi 9 0 4tii, aanssi 90 

Hi 9 0 6-vA2)£*l£o Jt&SSl 9 O 6t'lt 10f 

^jj<om&mjz\B\& 1 9 0 7^tti^i$tt^)o ^jsih]»i 

9 0 7TM4. KJf^^-V^^^^S^^HfiiJcijt 

^^^^^^^^^J^$tt. ^o^*A<iiSffii 9 1 

[O 1 3 O] flJSlHlSSl 9 O 9T?I4. SISS<7>ff£®4<h[U 

«IC A*$ftfc«^ffi*><B{iii 9 1 0£U4,*£l^ 
/jN$l^7b<fiJ^^ti. *a>SSm#iISS§ 1 9 1 1^A*J 

£*i& 0 si&si 9 1 1 omtetifmitmc-*?***)!, 
zmfcT&tz&xD. mm\B\&i 9 0 7<7>aj*j tmm&i 
9 1 1 <Dihj]ttmmzmwm\B\&i 9 1 2^ a* 2*1, 

[0131] mmmi 9 1 2^*14. ttnLtteZV-z?? 

^v-^^^^jvom^mm. 1 9 1 o«fc y*£< , fro 

Bffii 9 o 8 <fcy t t^»ttf fiIWRi»T y TT* 

;u-efcy . c;hiu^i4p D pK<om^:?^*;u£ lt, 
^iMfi^-fipHlfffi (2 fit) *<fciJ2j£*l<5>o 
[0 13 2] Z^^ai^J^jK^SttSfiKD^^^^ 

;ufeo>iitgfii t * *)v t <du^ ^p°pM^ \zm 

[0133] *mm<Dr*mxit. m^&wm&\si 
ssi 3 1 oicfcit^mn 9 i oRumi&i 9 o 814* 

^efc^KLTtai^ <&B(i1 1 0 10. 190 

8(Dffi£. /*>ry hi£y^fc£lM4ffit»v>**/u<&¥^ 

[0134] (mmomma) *nm<DMm\z&z>oF 
ofsAmmmm.it. s*ftizi4Bi o\z^rmmt^\m<o 

mtfLZ. *tz. fi^p D pff*iJ5£[Hj&&i 3 i 014. m*tto\z 
B1 6lc^-@ffi<tl^«<7>«j££«U ti^p a pS^J5t[i] 

m<D&mfemt Lxmfc&fe&<»ntif&i*&ifmm'*z? 
^^o^mm^^miz^^xmmum^^m^m^ 
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[0 13 5] JUT, *llffi<7>J&®lC&&OFDMM<l£ 
«lcoi^TttB8-rSo i17li, *2PJ0)§iJ£<7)ff£S8 
\Z&Z>0 FDMiSfigS(Dfi-^p a pS*J^lH3SSl 3 100 

i 6a:7a?9Blc£i*«]MaXttlslKi 901^1 
>3fEmtiilHlS&2 0 O 1 lC«*«*fc1*rt*BoTasy . 

[oi 3 6] ca>ck5icHafS(B»ltSffl<o-9-^Y* 

5:t^#So *fc* 7 letter EWMI 

[o i 3 7] ace, ^nffi^^ST-ii. m^&mmiz® 

»1 3 1 0lCfelt*Bfit2 0 1 0&tfBfit2 0 0 8 14* 
Jli^aicLttS^o #B«2 0 0 8. 20 1 

[ o i 3 s ] (usEomss 9 ) *nm<Dtem\zmho f 
DMiifisai4. arnicas i oiZTT^mmtmmo 

«£*-*U *fc«*»JM(£ll]*1 3 1 014. 
ICB1 6l^t-Bffi<hl^f£a)«J*£WU ff#£Kflt 

»**#t-f*miiticBH"r*c4:i=*y. 

^<DS^^p D pMlCcfcoTjS^^^;S»^SIiSfiI^^ 
[0 1 3 9] iiJLT. *3U60)»»I-tl4O F DMS«S6 

■ico^rKM-r-So hi 8i4. xmBAonmoteme 
izfii«oFDMa«a6ita)«*aM*ijffiiHiBi 3100 

«B»*fiE*^-r*»^P^^H-Cfc6o C0)SIT*I4. D 
1 6<Z>^P»y^BI-a3Jt4S"HfllWtt3SBl 901^ 

it. Bffifli»a)fctf>a)«ia^p^^5ijtii3EfiE»a)fci6 
(Dffla^p^^ssij^icHi+swfiRs-soTfcy. **t 

^4x<D^P^^(DMftl4*)»0»IB7i:H«-eft*o 

mrztzisb. nm<DMB7iztt<<x. cfcy«jsfi<s<i 
fi#p D pS^^j^-r « c t >b<pi^<t ft^>o 
[0140] co^aicBattBSJtsflia)^^^* 



r 
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[0141] *£li£0>fl£®T-l±.. <I*IppK¥iJ3£[h] 

SSI 3 1 0ICfclt^>^fil2 1 OO&XfamZ 1 0 91*-^ 
WtnoH. «»fc-5a*.A^^M<0 1 o$jg«?T- 
#-S«fc5l=tT ; taL''o =&l8fil2 10 0, 2 10 

[oi42] (mmotem-i o) *mm<»w*mizQkz>o 

FDMJUIlgSI*. g*Mlci*m oir^-r^S<klHlfll 

©*wt**u m^&nmm®® 1 3 1 oo&^fiii: 

t, ^&t=ttJS;fci&J£gfi^fiJt£ £ & K|p]_b £-|±i> t 
[0 1 4 3] JUT, *HJS<D»ffilC«-5)0 F DMiHIS 

0l-«i>OFDMjS11^Sro^#ffiS*lJ^lHlSSl 3 1 0 
[0 14 4] «4§-ppR«£EIS& 1 3 101*. ^jftSfctSS 

-CfeSo <I#ppK*iJ5£[I]SS 1 3 i OlzA^tifcJl&Si 

jBStt^fiiii. m$zmn&,m&2 20 1 easier. 
***ji<fti=Sm./" (i2+q2) A^Ui^tt^o 
f. I l*l§]tBj£tt (HfflS) s QI*S£fiS# (ffifi?) £3* 

•r, 

[0145] *tf)$*i*:S«Hltli. 6ff*£<b^HajS§2 

2 O 4 tilSIf 2 2 O 2l-A*I$n-i), 1ISS2 2 O 2 

©tiJ2il*. ^b2fcgJiJSf 2 2 o 4Ri/SiH5i2 203^ 

a*$+i-5<, ^b^msi2 2 0 4r*i*, «w.t*tti[si 

S&2 2 O i (OdJ^ii:. JISS2 2 O 30>iii2i£:. IIS 
2 2 O 20>a}:*)£>3 0<Dffl£ffll^T. SHcf & 3 Otf)-* 

£ISffi2 20 5i:tb&L-fc&. eini^asttffi^-bu 

^^^ai*-r-5o mtmw&mz 2 o 4icfc^ 
[0146] ^©^aicajKfticsHisffio-y-^-v* 

[0 14 7] fcfc\ *|t8i<B«2®-C-l*. <i#ppft*IJ5£[E] 
SSI 3 1 0ICfcl+-i>Hfii2 2 051*1 Oft, ISISfc-S 
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[0 14 8] (HffiO^gg i 1 ) *3SJ£cDiJigl-&So 
F DMlflS3li. S*WICI*E)1 Olc^-r^SirlDfil 
CD8t/££*rU <i^ 0 D B S*iJS[slSSl 3 1 O<0««3£fiti: 

(CT-fe-So £f=. HJS<Dff^«1 Olztb^TESSSilg^S'l 

[0 14 9] JUT, ^HS£<D^SlC^SOF DMJUf^ 
glCOt^TiftB^-r-So S2 0I*. *SeBJ|0>||;&£(DffiUg 1 

1 lc&£OFDMilfi&»<D<i-«i-SS¥iJ5£[al8&l 3 i 0 

[0150] <i ^sh^ess i 3ioi*. n&ikf&s 
+*-^v^;ut$fflLN-c«*fit<D^b^^aiL. 

Lf=m*£1b*£ffll*Tgffiffl-^S!t¥iJ££fT-5 1©17 
fcl), <l^n D p®*"J^[s]BS 1 3 1 OlcA2l$;h.*:Ji;ft8SlJ£ 

£«i3£fisi*. pi*fii©aiiHisS2 3 o 1 izjsi^t. 
•v*;u§c:m*)fiS 1 2+Q2tfntazti%<, c;t% ii* 

[0151] g-taztitzntimit. mmmtmmtn^2 

3 0 4 iilSSl2 3 0 2 Il$2 3 0 2 

roai*i*^b^s:tHii2 3 o 4x.ifmm&2 3 o 3^a 
*£*i6o ^b*«as»2 3 04-ei*. m^fii^tbiHiss 

2 3 0 1 (Dtb^li:. ilSSf 2 3 0 3tf>aj*l£. ilSS2 

3 0 2<Bth2)(D3 0OTfi!£fflLvc. -5 3 lO)-*? 

mii2 3 o 5 tjt«ufcs. ftttflreajtums-k 
s^aia-f So ^ffc. ^^maisg2 3 o 4lc^5L^r. 
numtmz. wt$®mi-z>ztx%.tii?t > &otzLx 

tBLl\ 

[oi 52] z\<j>&5\zmtemz&fe'g.m.<r>v--Ji-** 
iismzmmm** *)^mi^x . «*o^^$ppM*ij 

iJtScWtt*. HJ6<D^1 0lclt-<-C 

lHlSS^mroSi]M*< £ fc S . 
[0153] fcfc. ^nssro^r*i*. fi^ppg*iJS|5i 

SS1 3 1 0ICfclf-5lifil2 3 0 51* 1 -OX't. 
?*.^f>3rliroi ofIfi-C^^J:5l:Lttil\ * 
fc. &Sfil2 3 0 5<Dfi|£. /<>7"-V HSy^fcStM*^Sfe 

[0154] V$M<r>temi 2) *H!t(7)JK^I-^^0 
FDMiili^SI*. »*WI-I*1I1 0IC*-r^gi|Bl« 
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US C t \z & y , &- t )-~3?- J r%->V<D$t{MiM^&M\~& o 

»IS 5 £ t> \~ (S)± $ -t± s t, ©r* s „ 

[0 15 5] JUT, *SU£©fl2<o§l::tfiSOF DMiHIg 

gizou-tifcBj-f a,, @2 ii*. *mw<Dni&a)j&B 1 

2IC&SOF DM»«£«©fi-(|fiR*lJj£|H]!&1 3 1 0 

[o 1 5 e] m^&mw&®& i 3ioi*. juKsiifEg 

ttEffi©*^:?***n>©«tffil£l^*ll3WK iI5SJS» 

Hsu »iiiLfc««*ft*tfflt^T»««*aii«i3t* 
*Tfc5t©"efc-5. 

[0157] m^s,mm&®mi 3 1 oizA*5*tfci^ 

(Mil) I*. *<b*ffti}*2403 &SSII2 
4 0 1 l=A»£*l&. ilSS2 4 0 1 ©tilftttftlb** 

m» 2 4 o 3 sr/ass 2402 K<b* 

Httif§2 4 0 3-el*. Hfljft5M)S«tt. J131S2 4 0 
1 atfllj82 4 0 2ii!2J©3-oa)fii£ffll.'>SC<tlCj; 
►> . 3 v55v-?^t ! J 7BS"C©!3tS;£#©SES 

tWSIttiL. $e>lc»aiLfclg**BBfil2 4 0 4i: 

s„ fc*>\ Kft«*a»2 4 0 3i=fet^T. mtit* 
[0158] untile cm*) i*» *<b*» 

Oimz 4 0 7 tSeSS2 4 0 5l-A*^*l-5>„ 

4 0 5ttSAI*3E*b*Wm»2 4 0 7St;»SSg2 4 0 6 

^a***i*. *<b*»m»2 4 0 7-ei*, a$js#© 

g*Sffi. J1SIS2 4 0 5Sl/gSS§2 4 O 6©tti2l©3 
Od)fflSll\4Ctl:J:tJ. ilirtS3 0<7)+>-:?*-y «J 

£mmz40 4tit$tLtzWt. sfflHreAJtnms-ku 
^*^aj;b-rs„ #*s, ^b¥»m»2 4 o 7icfcu 

[oi 59] c©<k3i-. raffija^xi/HSffi^-wHJS 

y. *^**iu«i=M«t«a*«**s«*iBi«i« 
mm % r ± $ * s c t *><-c* * s c 

[0 16 0] fcfc\ *fUS©ffiMET*li. «#SH*ISisl 
B1 3 1 0lc*jl+-5BB«t2 4 0 4141 ot4, 
5*,A^e>BrM©1 o^jg«-C'#S<fc?lcLTtltUo £ 

f=. saii2 4 0 4©fits. /<*vny«ti»ii« 
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[0 16 1] (38J£©«8Sl 3) *Stl£©»1ISl-«*0 

FOMl««iii. S*Mlciimi oi=ji%?sa£6Mt 

©«wt**u m#«°o»fj^[His 1 3 i oo&mmmt 

LT««-9-^V*JUH-e©ajft»(6S©fiffi3E<b** 
jM*-«Cl:f=J:y. =&-9-^^+*;u©Sfifi^ n D pMic 

£ * C> 1= S It S t © X' fc S . 
[0 16 2] JUT. *H;8£©fl£!il-«£>OFDMiHtig 
SICOUTiftB^-rSo HI 2 2 I*. *#e8JJ©§li&©»© 1 
3IC«aOFDMfflffi8B©fi#SE*lJj£lHl8&1 3 1 0 

[0 16 3] m#p D pH*IJSlElS8 1 3 101*. JflXftfCS 
S*)J3££fr?t.©T'&S. 

[0 16 4] «#SH«SiUKl 3 1 0lcA***tfc^ 
IHS&2 5 O 1 l=A»$*U tan-1 (Q/ I ) £WHJ-f 

So ffttJ**ifci4«fiSi*. K<b**a.«2 5 0 4ili 

g2 5 O 2lzA**+lSo mm%2 4 O 2©ttJ*l*^b 
*S:ttSS2 5 0 4&t;SSS2 5 0 3'vA*$tLSo £ 
ik*|TWkSe 2 5 0 4 7?!*. B.ffiS2 
5 O 2Sl/ilSSl2 50 3©aj*J©3-D<7)fii£fflUS;i 

fc\ ^b*«aj*2 5 0 4i=*jL%r. fiflx^b*«. m. 
z #pi-r s c t x-w&t s * 3 1= l x t, a t>o 
[0 16 5] c©<k-5i-. Kjs-rs^v^-^ura-c*©^ 
^^^p D B H*JSi-fflt^sc y . flu© Atv-y-^ 
^■v^;ui:^bLTUS-9-^^^u*«l3£-etSfc 

#. WiR*(6*ltS«l**fil±*-fr*ct36«-e**. 
[0 16 6] *HSS©^T*I±. {1^p d pM*I]S[s1 

8131 OIC*5ltSHffl2 5 O 51*1 Ott, «»fcS 

fc. miS2 5 o 5©<i£, i\>rv hKy*fcstM*aa 

v >7tf;U© 2 Pl£)fillcS-3l.'>T JSf&B«lK£Jg-f S <fe 7 It L 
■C ; t&t^o 

[0 16 7] (Htg©»01 4) *HJS©fl^lcGiSO 

FDMini^ai*. s*wici*iai oic^-rss<bisnt 

©«/$$* U *fcfl^p n pM*iJSlsl8Sl 3 101*. 
WlcHl 5lc^-rill»i:El«©«filiSWL. fi-^ffie^J 
^IU8S©ffi*iJ^ffl«k LTSieiaI£;s©«■- , ^-^^-v4•^^© 

«*ni^ffluscti^<fcy. *-»-^^*;u©«*«# 
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[0168] kit, *mmc>f&mizGk%oFOMmmm 
4i^§oFDMam^so<t-§'aa*iJS[Hi!ESi 3 1 o 

[0 169] 02 3lZj3l^TI±, g)1 5ffl^D -j^mO) 

*jj^ih18Si 8 o zo>&titm'£.\&n'i s o 5<r>tati^x 

[0170] COcfcai-SKISfE^lt^fiSO-t^-V* 

ju$co«4ga t mm* * i-ii, 1 0>«g£ £ isi*i/s»stj: 

yStft-SCirlc^y, ^S^-tr * CD|H)S&1fiJ££fg 

[0171] ftfc, *nmo>tem-c*t*. m^sLmw^m 

18131 0lzfclt^@Ht2 6 0 3 IS 1 ox-t, «»i«-s> 
fc, H126030M. /^-v HKy*fc-5lM*«tt 

v:>7KjucD¥J9feica^iNTjai£;wic£M-r -5 «fc 5 ic l 
[0172] (HJfiro^SSi 5) **J6ro^J6i=«-5o 

FDMiSiiSSI*. EH OI-^-f^Si:^l^<D«lB!t^% 
U «rfclC'(l#SM!|ajSIs]S&roai7JT-$>SSmfi# B a n® 

it#£A7j£ir£¥i9ffij?fcSf£ao*fceii££*sy. * 
t>icm^p D pS*ijs(H]ssi*gfi<i# 0 D 0 Rit*o¥^ifiiics 
•3ivc«*i=m**B«s siR-r zmfczmz =. 1 1=* 

[0 17 3] KIT, *XffiaKSl=fll&OFDMiltt& 

s ic^i>o f d Mjiig3sa©«iBS«fiR * ^-rsap^o ? 

7iffc5. &&, *fcl=ttl;lfcip*!ltt«m»2 7 1 2 

ca>¥ttfl*UlS2 7 1 2 (Dtil A 
ait«©¥$ttl=»^l*T*©«««*a>fl«**lsrf 
&II^p n pg#l]5£[H]S&2 7 1 0&rt<0»8i*3S16<0«*!84 
*&*lKa>fl»ni 4t*Ll»fc». JUT, ^rfclcUD^fc 
m^p n pff«Sls]S&2 7 10, ¥^fil#t±5S2 7 1 2 ICO 

[0 17 4] B2 5I4, iSH2 7 0 5C0iiJ2lT*$>-5J3 
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J MS*ff'5:ae#aH*iJSiaH2 7 1 0C0«iB&«l$£;i* 
tI»^P-^it?*S. COB 2 5£fB^T, 
***jucoa«a£J8i*fc«#aft¥"l£[lli&2 7 1 01= 

[0 17 5] e#SH«SIalK2 7 1 OI=Aa$*tf=JI 

Kttttsitsffli*, fi«fftmaK2 s o 1 izfct^T** 

7***;ufti=a«BV" ( 1 2+o2)*<^ai$*ii)o c 
1 (i|Bi«fig» (USB) . QI*fi£fiS# (Att) £ 
«ffi£iLfe«mili. fl^»2 8 0 2fCfc^T, 
■*2 8 0 4a>tt£ttK$;tu AafflM*©**?*-** 
^fitSfflA^Ktt 2 8 0 4 J; y ;fc#l,*AvJ\$i,>A x £S"3~<I 
^A<-b^9 2 7 1 l^tti* JWKlCjfH^ 
•6Bffil*. s PJ9ffijrdi0E52 7 1 2 J:ya***l4«« 
«*»*«>¥*&ai= J: y « y L/? $ 2 8 0 3 -e 

&3&ffl5t£*lfc:Bfii2 8 0 4©?t 1 -ozmiri-Zo * 
fc, Bttl*/<*-:> h*y*l=»-3i*T»EMl=MM-* 

[0 17 6] Z0>J:5l=H«*J6»!tS«©-»?*** 
^SO)g*gfll^«l»'>>^U»¥^^LfcB D pH*iJSmffi 

$t*j«#£teS?-*c±:A<-c-#i>„ w<oii», naiu& 

SHI m £ [S] ± * t* « C t A<T- * * . 

[ci7 7] skBmmizmi^&tztba-y-?** <) 
TftfO«*Bffil±, a*ffl-veffl«ffl. nttffta. unfile 
#tt:£<a«<|iIfii-c-&o-e4,&i\ *f=, fI#p D pfi*J3£lE] 

S&2 7 1 0ICfcl*£Bfii2 8 O4C0fil£. /t^rv hRy 

[01 7 8] mi&<DteB-\ 6) *HJ£<DJK!Bl-«-5o 
FDMllttlli. Hllc«-r*«i:B«©«ll«** 
U Srfclc(t#p D pS*iJ^lllSSi:, C©«#aH«SlHlSS 

«. C t IC J: y . ;KOSfifi#Sai= J: o T 

■«*7.f***MRU s«iarESliS*lg^iPi-t$ 

[0 17 9] KIT, ^HJEW^lC^^OFDMJUig 

alcoL^riSl|^!■r«, < , i2 6ii, *mwonmo>tem 1 

6i:iSOFD MJitisaro«BS«Ji£S*-r^SB^p 

[0180] aaaa»2 9 0 5ic«fcy«as**i.fce« 

0 6Si;<i^p c pS*iJSlHlSS2 9 1 0^A*$*t*. a« 
p°pM*'J^Ih1K2 9 1 0l*jUEro»JS4^&ll!fi©JB8l1 

fll^t,-y-^V 'J7 SCO SfHl^p D pStSffi«^m^ 7 
^;u^SS?Ih18S2 9 o 8^**1" -So 7<;u^ii«?lHl» 

2 9 0 8-CI*. A**tlfcfta«*«ffitt***=7-f 
)\,$ >) >^«!iS[HlK 2 9 0 6 T'^iKSfctCS^ 7 4 >) 
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toi8i] ~? -< y ><f&m\B&2 9 06T-I*. y 
-< ^•>s#?iHiffi2 9 o B&vxmtxtz-? ■< iwzmi^ 

lr#£;K£ira;£14&#j£tt£&&WlzB&yR*< 0 127 

I*. E19OTD FT7<;U$^fflUf:7.< 'J 

HISS 2 9 0 6 i: . ;u$iI#?ls]S&2 9 0 8<7)«fi££* 

[0 18 2] {l#aS*lJ^Is)K2 9 1 O (02 6#P.) 

«fc y a* $*i v 'J rs<og<nf ^gflt 

fcS»<DiNl*£l± $ 7 ^ aKEW 2 9 0 8 l= J: u s 
«?-T4cil=*y, 7-f;u^'J>y«iSll]SS2 9 0 6lc 

jsivc. nsike*i=ttL«i*jK»«r«kiini=ai<jMe< 
[0183] zcdjioiz. mfoftfewmfcrna)-*??* 

m l fce««#as«tBi=»-3i*-c ^ -c 

fc7-f;u*£g#?-f-S chicly. 

[0 18 4] fcfc. •d^ B ° B fS*«S[PlK2 9 1 Olcfclf -5 

[0185] (mm<»i&mi d xmrnommizmzo 

FDMaitttttl*. 02 6lc^Tgg<kl5l*i<DlSlfi££*i 
L. 7-f 'J >^«kaE»2 9 O 6 ^12 8IZ^-T1« 

j**flt«c&i=*y, 6-»:??**ju«>MMHM.Jti= 

[0 18 6] KIT. *38«£©fl*IBI=fli40 F DMiUfg 

aic-DLNTiftBj-rsc 02 81*. *&Bn<Dnm<»tem 1 

tf#8$ffll^T. ;U^jljRlHlSS2 9 0 8IZ«fcy. 

y i/fi&mm&z 9 0 6 ©=&->:? h ui?x* 3 i 0 

5frt>3 1 O 9©->7 h^^+l^+UilR-f So -t L 
T, H!Lfcv7 h Uv7 9 3 1 0 5*Mb 3 1 0 9©v 

^ ^a»«iaiHi»2 9 o 6^a*-t-5c 

[0 1 8 7] 7-<;U$#ig[5]g&2 9 0 6 "CI*. A2)$ft 
fen£ft£&tS*tfaSlB)&*JI=A4]£4i«. -t L 
T. '>-? h US?*.* 3 1 0 5 7 h 3 1 0 

9lcfcOT. SiKaj£:g«ISfiiA*«t=&ilSll3 i 0 
1 . 3 1 02. 3 1 03. 3 1 0 4A\£tf>aS2llC*tL 

li;K3aj£S«SteAa£®&S§ta;&A<*!D|M!3 1 i o*^ 



t>»oiSS&3 1 1 3i;*yj|in»**t4ctl=*y. 

[0 18 8] C©*?!-. S*»J6SfllSffi©-y-^-V 

*jufta>*«it« SAfia. fctafci:©g«e^««££ 
i=*?**U7»<D5Hi«#a«flMB**au jwil 
fcglHi^p D D ftffi#8i-£oVT ^ -c ;u^«BSirjRSJEf i> 

■So **»©«*> yi=-> 7 hU$>X*£ffll*i>*: 

*>. ES&»l8t£/h$ *ai=»f*Sl*-*Cia<Rr 
tttife*. 7-fJU*flkS[H]»2 9 0 6A<£i*SI* 

£fflUfc&Ib¥«il«UI£fT5i§£. -? 4 ^mftm&z 

9 0 8A<. »ffl*Hfc«*?f**MSMtflifl( 
[0189] (HflSOTJBJSl 8) ^HJSWJfcliglC&SO 

FDMitssio:. 01 oiz7jkT^s.tmm<r>m^m 

L. 5»fcl~<B^p Q pS(H]Sa<0a5^lT'fe-S.g<l{i^ B D o M«« 

sisscticfcy, #-*:7*-**ju©£«fi-f§-aHicj; 
-t£-e--s*.©-c*fc£o 

[0 1 9 0] 112 91*. *S§BJ3©3lt6©»8g 1 8IC«4 
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